
Amcag the partikipanta were: Coqmx1, Doty, C?ld~ 
Kaplan, &men, Iminthal, Luria, E&N&, Sistrcm, Strandber~, WaCF ?n and 
wlipple. 

Ia the next very few years space on both ;m-estrial . 
aatallites and'martian (or venuti&) probes will be availabk for biolo&U 
otJservaticm. The purpose of the meetingwas to discuss whH,k.inda of bio- 
logical queatiom it wauldbe most gmfitableto ask, The mting concerned 
itself with queatima about tha esdstanoe am,mture of ex ra-terraatria 
li* things, not with the behavior of tarraakrial liv&~ thinpre in space. 

In .4mm&ier* extra-terrestrisl litig thing8 four 
alternative hypotheaea cm be ad-r 

1) 

2) 

3) 

4) 

5) 

a 

Living things easatially identice.. to those found on 
aarth exist ok the @ lanata (#am SE Venus). . 

Wring things siw, In their g~ss metebol$o aspeota 
to terrastrialf&mw.exi8t. T!-.:s.ia to 8er thst proaeeses 
such 86 fementation, reapirat.m, or photoayntha8ia OOCUT. 
Xntereating and important dif,Menues in the detaila of 
the procesclea and of the livmg thing8 associated with 
them may occur. 

Living form exist basica?ry different fraa terrestrial 
ones, poasiblyevenbaaed onarxm-carbo~~ oheadstry. 

There is 8ome form of ~~mto-lifew either extensive or 
prhprr mn#nh 

The p%Wt8are aoap?.&ely8terile~ in ot;heru~da, the 
physical &mica1 mke-up of tIm plemta has not led to 
the fomation of my self-replicating laolecular p&tern. 

Allisd to this ib the possibility that a presently 8ferile 
planet may harbor 'the ramins of an eorliar population of 
living thinga. 



four groups: 
The methods of getting inforraetion seem to fall into 

1) C%sorva+3.ons of the planets from the earth or fran 
a near-earth satellite or balloon. 

2) Observations of the planets from planetary probes 
or satellitee. 

3) Landings on the planets. 
Experiments and observations on earth will be required 

both to perfel:t methods and 5nstruments and to learn how to interpret the 
observations MI other planets. 

These approaches require transmission of information. 
The transmission ia simplest when it is marelf an axskar to a 'yx+oT-no' 
question, the question itself may be complex. He-see. the study of speciflo 
communication pllgblems will have to follovthe formulation of significant 
biological questions. 

SODIS of the approaches mentIoned above entail a csrtain 
danger of disturbing the system under observat,ian; tbs danger increases In 
proportion to the nea2Qess .to the system: thus .()) $.s.much more dangerous 
than (2). 

Not only must‘the obvAcazs.-sources of conteminati~ 
(bacteria and bacterial s&xres) be '6li.@ .nate#~- but a+lso the more subtle 
sourcesa such as dead bacterxa and 'organic matter of any sort,, It is essen- 
tial to avoid unnecessary or thoughtlesrs cantaminatian. !I!he only certain 
way of avoid- contamlnatio~ ~uld be not to app&oh t'he plan&a at all; 
this is obvicsusly inadmissible. The best soluti:on, therefore, is tp have 
j.n advance a -clear plan of attack on the problem. Thus all the observatio* 
uhich my reasonaI)lg be expected to be useful should be made by the lesst 



dangerOu8 approaoh, before a &ore dangerous Q%ePvatkon is attempted, 
Wmrmrer an ob8ereation is made where there is danger of contamination, care 
should be taken to abtain the rnsximuin of information at anae and to remove 
the possible murce of oontaiaination as soon as possible. 

E. TYPE3 OF INFOBNATIOE xmIi NAY m us= 

Wang au&eationa for possible &aervatime were made. 
~hrief aumkryoftbe8efolIcwa togethertith kan8 remarka kmcerning our 
PpsSent fmanedge. Nest of the suggestlana &apliedabeliaSinthe probability 
of hypothwea (1) or (2). 

t, PXW#S~ Iniarnatimr. @Ed SHeme, vol. 128, pape 89) 
a) Temperatura 

(1) The tawperature oukHava+ea fromabout3OOoK 
tol50%~ the maxlmm is ckrtainlyadequste for 
Mfa and indeed is probably adec;usta for the 
aur@nalpmUferat@noflmownbaoterial forma. 

(2) Vczys (at th mrfaae) la inuch hotter% 600°X (?) 

b) ntro8phsro 
(1) * toi;el rj38 of the OtQbsphera of &wr la un- 

known. %ewc 18 9 tiw abupdanae Of O02. Ice 
is *awn ta pra'ssnt'an thk polar capa. water 
vaporiathaatmaphere ianotnuahmore than 
n8ceasnry to account for this. %a speatroaco~a 
cvidcnac is aaneistcnt with the seasonal transport 
ofthiawaterfrompole to pole via tbc 8tmwphex-c. 
#oevi~for~elciata~~couldbel% 
of the omeentratim in the terrestr%al atmosphere),, 

Nitrogsnhaa not baendetectad, but cauldbe present 
in larga amninta. 

(2) Venus ha8 a heavy aamcrx&~~titm af C02. lkYbhbg 
irknamabout othup.&pms. Clouds permmently 
abaaurcths aurfma. 



0) Mynetic F'ield 
(1) If Mars ,has a cope, this mist be mall0 there- 

forze magnetic field of Htwa.18 likely to 
be weak, or perhaps zero0 This* coupled with 
the low denrrity of the atmosphere, leads to 
the ~esumptlonthat the surface is very heavily 
Arradiated with high-energy particles (a8 well 

.as with interme UV). 

(2) Venue has a mm8 and density slmil6r to that 
afthe Earth. merefare the internal atruoture 
and nmgnatlu field tiybe,sWLi,w. 

d) Directevidanee of life and/~.qrganiomaterial 
(1) For &x-s there lu ths behavior (86asonal y6xing 

and re) of the gdark patches', as contrasted 
with ‘desert aretaal’. 3breover, there is the 
spectroecoplcevldeme of Sinton ShowIngthe 
existence of a 3.& ebsozytion band aaaociated 
rrith the dark patchee. W band is characteristic 
of OIH bond6 In ccmpounds Xavier than methane, 
Its pre"senoe i&e's very &&able the e&.stence of 
ok&do matbr i& Bars, but do66 not in& the 
+wknGe 'o$ llvhg -f&6, It ma* Arxiluate the 
exlutence * a ~~$3+iPtiUS" on a WtSSiOe ,scale, 
bati hare raiued the problem ai the destruction 
of arganio matter by W-radiation. It is possible 
thet a'ateady s&e concentration of organicr 
materialnightocci& the po66ibilityof a layer- 
ing of the.formd mt~erial.and prot&tion of the 
laiur lilyuru mu metltlosled,~ 

(2) nor Venus tbre ia no inf~tlon avallable. 



III, Inform&ion Needed to For&ate Pertinent Quectionc 

(a) More data h orp&o cyrithecic from inorganic 
compounds including~mddelc of planetary atmosphere, 
and studies on layering effects. 

(b) Study of life correlates in the etmosphere and on 
the surface of the &rth, end of their possible 
detection from.an e&h*c cctellite. 

III. Information fmm Balloon and Terrestrial Satellites 

Spectroscopic analyc$c of planetary rtmocphercc and 
am awfaoes, Especially icqmrtant are oxygen, nitrogen, and trace conSt%t- 
uentc, Also, a refinement of Sintong obc6rvationc & the 3&p baad kill 
be possible, cind an extenciou of them observations in& the visible cpectrm, 
with specie1 reference to chlorophyll. 

IV* Informctiou from ?lanetar$.Frobea a&i Satellites 
a) 
b) 

4 

d) 

4 

photographic obcervatiods 

Spectroscopic expcrimeritc such' es mentioned under 
III, tith the possibility of &&ving small regions. 

Radcr oMervatim6 to d&e&e the ')rou~hueccn of 
the planet&y surfaoe, On the earth the "rou6hnecc" 
is almost entireiy due to vegetation. 

CR&rvationc of f&e rtidicalco More information on 
feacibility kd reliability of such observations is 

needed; 

Chemioal analyeik from k probe entering the atmosphere 
orwithinstrUment8 landing c&the planetaryeurfaok. 
Pcrtioulcrly impartit WOWI be the observation of 
optscal activity; 

F, LIMITATION3 OF-PfGW'?T CXNkXtiS OF LIFE 

ft is obviouc thst & order to arrive 'at an idea of the 
‘imds of observatioLm that would be moct u&&l to make fran planetary satellite6 
(or even more by 1andingc)aruah.. more thought must be given to the properties to 
he expected frcm the possible form of living things, What3 for example, are 
the kinds of energy metabolicmc possible; what kfmd of activity might be accociated 
with pato-life? 


